The Semail ophiolite in Oman is capped by ~2 km of basaltic-andesitic lavas that host Cudominant, Zn-and Au-bearing, Cyprus-type, volcanogenic massive sulfide (VMS) deposits. Earlier studies emphasized that all the VMS deposits lie on or just below one volcanostratigraphic horizon, namely the top of the lowermost MORB-type lavas (Geotimes), whereas the overlying units are barren. This concept was used as a guide in commercial exploration. Since the 1990s numerous new deposits have been discovered but their volcanostratigraphic positions were uncertain owing to difficulties in identifying the lava units in the field.
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To resolve this issue we have characterized the footwall and hanging-wall lavas at 16 deposits or deposit clusters. We developed a diagnostic scheme incorporating field and petrographic features and elemental analyses of igneous clinopyroxenes and whole-rock samples that allowed us to classify the lavas within a modified version of the established regional volcanostratigraphy. In contrast to the earlier studies, we found that the VMS deposits are hosted by four extrusive units: Geotimes (earliest), Lasail, Alley and Boninitic Alley (latest). The latter was previously known only at few localities but this study reveals its regional extent and significance as a host for VMS deposits. Moreover, we found that some of the host lavas had been misidentified in earlier studies. We conclude that essentially every horizon marking a hiatus in lava deposition in the Semail ophiolite, i.e. contacts between the four major eruptive units, and umbers and sedimentary chert layers within the units, has exploration potential for VMS deposits.
Our new volcanostratigraphic results revealed a further interesting correlation. The VMS deposits with the highest Cu grades (2-5 wt%) tend to occur on or within the Geotimes (earliest) lavas, whereas the deposits with the highest Au grades (0.8-3.8 g/t) occur within the Boninitic Alley (latest) lavas. The Geotimes and Lasail Units represent Late Cretaceous, ocean spreading ridge and related off-axis volcanic environments, respectively. The Alley and Boninitic Alley Units represent younger, subduction-related volcanism prior to Coniacian-Santonian obduction of the ophiolite. A possible explanation of the metal correlation is that the depleted mantle from which the boninitic magmas derived had become passively enriched in gold during previous extraction of MORB-type melt. Once the boninites had erupted, sub-seafloor hydrothermal leaching generated Au-enriched fluid which was focused into seafloor vents to form the VMS deposits.
